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2. Whey protein concentrate(WPC)
3. Syneresis
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8. Hardness
9. Consistency
10. Adhesiveness
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5. Power law
6.Consistency coefficient
7. Flow behavior index
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Table 1 Coded and actual levels of independent variables

Sample codes Coded levels Actual levels
X; X, X3 Homogenization pressure (bar) Fat content (%) Konjac gum (%)
1 -1 -1 -1 100 18 02
2 -1 -1 1 100 18 06
3 1 -1 -1 200 18 02
4 -1 1 -1 100 25 02
5 1 -1 1 200 18 06
6 -1 1 1 100 25 0.6
7 1 1 -1 200 25 02
8 1 1 1 200 25 06
9 0 -1 0 150 18 04
10 -1 0 O 100 215 0.4
11 0o 0 -1 150 21.5 0.2
12 0 1 0 150 25 04
13 1 0 0 200 215 0.4
14 0 0 1 150 21.5 0.6
15 o 0 O 150 215 0.4
16 o 0 O 150 215 0.4
17 0O 0 O 150 215 0.4
18 o 0 O 150 215 0.4
19 o 0 O 150 215 0.4
20 0 0 0 150 215 0.4
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Table 2 Predicted models for the rheological parameters of the low fat cream samples
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-value Adj
Dependent . F p-v 2 b Lack
. > .
variable Equation Value ProlF)e R R cv of fit
I =23246+100244+1348B+1437C+ 7854 B
Hardness —10484CG-1433 BC32534 4980 +1021 0 +171184BC18383¢B  69.27 0.0001 099 090 887 n.s
+115764C-17204B
. 2=377711+1603734+2144/1B+2776.951342/35AR071/24AC
consistency ’ y ’ 99.88 00001 099 099 650 ns
-488/431B@06/04A-1502/29Br2679/02G2631/73BG-1696/28 B-2514/34C
13=-2035/01351/31A054/45869/642211/83AB 108/78 A€1618/73BC
Adhesiveness  -91/60A-804/17B1109/21G1875/89ABT597/14R-1665/876+1842/798  926.20 0.0001 099 098 245 n.s
i 4=0/47-7/x10" A - B 1C-0/02AB 28A B
ﬂowbehavmr V4 =0/47-7/x10" A - 0/036B+0/01C- 0/02AB+0/028 AC+0/05BC 937 00037 099 082 544 s
index +6/5x10° A% -0/016B +0/035C*
1 5=22/84+10/26 A+5/19B+14/82C+2/14AB+2/26 AC-3/70BC
consistency e 92356 00001 099 099 211 ns
coefficient —3/12A% +6/626B +3/49C —4/404BC
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Fig 1 Effect of Konjac gum , Homogenization
pressure and Fat content on Harness of low fat cream
sampls
(A: Fat content of 18% B: Fat content of 25%)
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Fig 3 Effect of Konjac gum and Homogenization
pressure on adhesivness of low fat cream sampls
(Fat content of 21.5%)
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Fig 4 Effect of Fat content and Homogenization
pressure on Adhesivness of low fat cream sampls
(Konjac gum of 0.4%)
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Fig 2 Effect of Konjac gum and Homogenization
pressure on Consistency of low fat cream sampls
(Fat content of 21.5%)
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Fig S Variations in the shear rate against shear stress
for the sample NO. 5
(0.6% Konjac gum, 18%Fat content and 200 bar
Homogenization pressure)

Slases sl Ol 088 Jle S5l 51 el sla 2l
ax s bogles 5 gl VoA S s ed e 50 4l

RGO P WP ‘)h:.ﬂ‘ J}J} BE) u,»j.:w.L.N

Sl gas Sk b DL 53 b o SRl 55 S
(Shr S8 S ol 4 ams LS S Vg e wls
Sl D3 G el 43 G5 ks g 2V S
S o Sl o ladlin S S 5 kel s 1)
Jols mls o8 op dalp 2l 5 (S 3L Slas 2
le 5 S mmmen LS o Aol 1 0T 55 e S
B SO N K [N PR O
IYe 15,8

LG oo 0L o L, jasls —o-Y

2O dez) 0 bl Sl 0L L, exli 0 IS
Sl Ans e O ) Gy s = G e
Cyed Lo Waiged S Bn wrod —(hp A5 w4l
Sl als sk ol il ks s 0 osled
O o g e sliakb 0 b SV e SO5SS
Ol sk, Larls Cho g Glp i Ol 056 Jie Sl G
ARG s oslinad b s Oloj 51 Jites SO5 50505
N el e Mo 4 015 0506 Jae sl 0LES g5kl
G B R gleesls B3l sln emlie dobe

9 )}ﬁv\f@_g 9 (\Y’QY’) L;")“’J‘J:’“ -S4 aels 6[.&44_5—«4

Table 3The parameters of the law model for low fat cream sampls (shear rate 1-80 1/s and 4°C)

Fat content

Sample Homogenization Konjac gum 2
codlt:s press%re (bar) (%) z%)g k(Pa sn) n R
1 100 18 0.2 1.17 0.60 0.99
2 100 18 0.6 31.87 0.40 0.99
3 200 18 0.2 4.09 0.55 0.99
4 100 25 0.2 22.83 0.46 0.99
5 200 18 0.6 23.37 0.60 0.99
6 100 25 0.6 39.37 0.46 0.94
7 200 25 0.2 34.94 0.30 0.99
8 200 25 0.6 23.37 0.60 0.99
9 150 18 04 22.83 0.46 0.99
10 100 21.5 04 23.37 0.50 0.99
11 150 21.5 0.2 11.51 0.49 0.99
12 150 25 0.4 34.64 0.43 0.99
13 200 21.5 04 29.98 0.46 0.98
14 150 21.5 0.6 23.37 0.60 0.99
15 150 21.5 0.4 23.11 0.42 0.99
16 150 21.5 04 22.02 0.46 0.99
17 150 21.5 0.4 23.13 0.50 0.99
18 150 21.5 04 29.98 0.48 0.99
19 150 21.5 04 24.27 0.46 0.99
20 150 21.5 0.4 5.85 0.46 0.99
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Design-Expert® Software

Factor Coding: Actual Perturbation
n
07—
Actual Factors
A Homogenizafien Pressure = 150
B:Fat=215
C: orjac = 0.4
06—
C
c 05—
< A
A

I I I
-1.000 0500 0,000 0£00 1000

Deviation from Reference Point (Coded Units)
Fig 6 Effect of Konjac gum, Fat content and
Homogenization pressure on the flow behavior index
of low fat cream sampls
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The effects of konjac gum, fat content and homogenization pressure
on rheological properties of low fat cream

Mohammadi, S. A. ', Ghods Rohani, M. **, Najaf Najafi, M. 2 Morteza Kashaninejad 3

1.MSc of Novel Dairy Products Manufacture, Khorasan Razavi Agricultural and Natural Resources Research and
education Center, AREEO, Mashhad, Iran.
2. Khorasan Razavi Agricultural and Natural Resources Research and Education Center, AREEO, Mashhad, Iran.
3. Phd student of Food Science and Technology, Ferdowsi University of Mashhad (FUM), Mashhad, Iran.

(Received: 2018/12/25 Accepted:2019/03/02)

In this research, the effects of Konjac gum (0.2-0.6%), Fat content (18-25%) and Homogenization
pressure (100-200 bar) on rheological properties of low fat cream were investigated. The results of the
back extrusion test indicated that increasing konjac gum, fat content and homogenization pressure,
significantly increased hardness, consistency and adhesiveness. The simultaneous increasing of
homogenization pressure and fat content also led to increasing adhesiveness of the samples, which showed
their synergistic effect of them on the adhesiveness. The results of the steady shear test showed that the
flow behavior index (n) of all samples was less than one which indicates a shear thinning behavior
(pseudoplastic) of all samples. Also increasing fat content, significantly decreased the flow behavior index
of the samples and increased the consistency. Konjac gum and homogenization pressure had no significant
effect on the flow behavior. The optimum processing conditions for producing low fat cream with the high
hardness, consistency, consistency coefficient and low flow behavior index for response variables were,
146.51 bar homogenization pressure« 18.01% Fat content and 0.59% konjac gum.

Keywords: Low fat cream, Konjac gum, Homogenization pressure, Steady shear test, Back extrusion test
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